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(57)Abstract: 

PROBLEM TO BE SOLVED: To planarize surface and reduce crystal defect by properly 
interposing and laminating an AIN thin layer at a given interval in a GaN layer of a specified 

^OLUTION: A GaN layer expressed in a formula I: GaxAlylnz (0<x<1, 0<y<1, 0<z<1, x+y+z=1) and 
an AIN thin layer which is interposed and laminated in a GaN layer at a fixed interval and 
expressed by a formula II: AlxGa1-xN(0.7<x<1) are selectively formed alternately in an exposed 
surface of a board exposed by a dielectric mask formed on a board. Thereby, a high quality GaN 
layer is selectively formed. An AIN thin layer whose migration length of Ga atom is long when 
compared to a GaN layer is properly inserted between GaN layers, a GaN layer formed on an 
AIN thin layer is planarized and irregularities of an outermost surface of a GaN layer are 
reduced. 
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[ o o 2 9 1 mz. m i ?rffl^T . *mtiz<w&mizfrfr 

saUWtfi*3£t-3V^TKBW-s. tSA^ffl (0 

0 0 1) Wf 7 r 4 1 A*tSJWt*^«:«>t=*MIS 

flHi. (000 1 ) VMX'hiX fcafcMr^. fl^T. 

T*)JR^7K*CJ:4*!SL MOC VD3SB4"T-<7)lS&*!i 

mH500nmW<777l2* { . gta&Jg2 0 0"C 
3&»4>1 0 0 0'Cf03EHT'}£18£;h.&. >"W:7tJB«. G 
aNjrCt>*<* TBHRaS 
3C: Ga,Al y I n 2 N (I) 
(ffiU 0<xSK OSy<l, OSz<l. x + y 
+ z = l ) T-*3ftStt**«#®?tBte^T*i&^. 

<M=. ^l&GaNJf 3**. MOCVDgt 
{±900 "CJjlhtf>ffiK"C\ M B Effi-Cli 6 0 0 "CELLO 
iSgrt\ **i**U**3*l*. BJWBi, *8LWfctt»2 
;umT'*bi>**. 2nm#6 6jum«0iHi8'C*>o-Cfc.a 

w. GaNic^t, Tie— «5<: 

SiGa.AljIn.N (I) 
(fflU 0<xSK OSy'<l. OSz<l. x + y 
+ z = l) -C*S«ix4««)tffi*fflV^t>AV». <w=. 

«■ 4 BWfM*H»4> S i O tv Si 

N 1% S i O.NjifctiffiO— «WtwfflV^*l*l«1K* 
*arc*S. BRjyU, ASm(=tt 100 nmtfcSA 5 , 

1 O nmH 5 0 0 n mcO^HTtftV-*. 

tfife^-rS. ASW^^fi, K2 0 OnmM 5 0/^ 
m. 1§ 2 0 0 nrai^tSmmOX h r^«iP 

[0 0 3 0] Z(OJio<,zmffi21\t:fflFM*. VTfftz 
jS&Ktlblx. &-&i&J££X'&i§i2ti. GaNJi<^SlR 
jjS*4fifT*>*i&. iM^fi£*{±. S i O,4»«0B«W: 
J;'9- : 7^^$^GaN^3±-^0?l^GaN« ( 2~ 
1 OOOnm) ttzteU^A 1 Nil ( l~200nm) 
5«0l«Sa»4>tt4*. ScV^T. GaNif (2—2-0 On 
m) 5>«£J:t^Al NJI ( l~50nm) e'^^^S 
tlfllJBf 6 . G a N/ A 1 U<?>m.cr>-£.mt. 1 *»A> 2 0 
0«ffiH-C£>&. ^^GaNJBS^feiVA 1 NJB 
6»3P{±, **2~200nm. l~5 0nmgS^)l 
J»"C. SStifiMi-r* - 1 LV»j6*. 2-10 0 0 
n.m. l—2 0 0nmCOffiHT^j§:<7)»B-f5^fct>^ 
IgT'feS. A 1 N^O*ffi-C'<±. IgGa(?)?>f ^U— 
v-g^S^&t^*. A 1 NBiT'teTfi&G a NJ1 
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L+jiWtiGanmnwm^t&t-Kh. a i njiojkv 
a. t i> i mmis&iitiiz* r^-^ 3 

htlZbK Mftl* 1 ~5 0 n m 
l&ftT'ti. S i O l A-?X9(OmU^i. Y )Jikifi^X^ 

[0031]Jfc, Ga NS^mSOPBlllT'A INgf 
ff A-T-S :kt:iO, A 1 N JITSP^G a NJBT'^L 

GaNJl±S|5C;A 1 N ft ££fcK<k 0. 

G a NSrt-C'^LJt^^-^Mt^ $<ll»- 1 
0. A 1 N«±SPtf5*a§iXt-<V^^^ ratis 
$fi7tGaNSl*ItfOefi^2:«^-S'^t* i T# 6. 
[0032] J-XtJ: 0 , ^Hificoj^SSt 

*VVlSiftaK**"*-*ifc3& t *>* > *. W» GaN«5^ 

it: G a, A 1, I n x N ( I ) 

({SU 0<xSl, OSy<l. OSz<K x + y 
+ z= 1 ) -C*S*l*»Sr-jfeGaN3Rfl:^flrti*rfflV^ 

*>K)iz. Tf£5t (ID 
XiAl.Gai-.N (II) 

miu o. 7<x<i ) T*&*i*Jt««*v>A IS 

[0033] - ±IE9Bt0»B» 1 Tli . X 

« 1 r -( r*K*ffl v*fc*», 3fob»££ff 1 £.14, 
fflMfcfSi. Ga As . GaN> S i C ifcl4Wf&#7 
* (GaNJ|<^t^jtiIK?*CftL&itf?:*) <Oi 

an, iat<o»jiRi<o«*kRiarc*o, ay«r**E» 

<t4. «. Si, GaAs^SrS^fflV^ig^t. If 

[00 34] HSSW^®3. 06. 7fc, ntk<?Mm3 
tC4»36o*GaNJitf«IfBB1«aH*«U 04" > HlfcH 

lis Hl«*&ta40. KA'77rl2fcJ:t/Ga 
Nil 3 (mfi&'ftiy?- WW*-* ? 4 SriSSStS 1 ± 
t^ritLfcftfc. GaNl5, A 1 ®J&£: 
fr-aTH*. 06TJ4. fiUlIilC. G a NJB 



5fc*fiK=#JS-fr**>fc*tU H7T14, A 1 NB7£ 
JEflftLTH*. £Oi3(C, ffiffl^777l2. GaN 

GaNm5 atl <7)ffimP*]ffiX'hZ>. GaNJf5^ 

'jfc: Ga.Al, I n z N (I) 
(flU 0<xSK 0Sy<L 0Sz<l. x + y 
+ z = l )."P**ii*IWr->fcGaN3!Hl;*WI*fflv» 

jfc: Al.Gai-.N (ID 
(1!U 0. 7<*£1 ) TT*3*l4tt)RW*V*A lffl 

[0035] Htt^SS4 . 08 14. sfcS&njitCj&^ftG 

*>*>a8ftmEiT*9, 0*. 01 fcH— »#ttn— * 
( a ) tcjp-r <t a t . mtkcomm 1 tjbs amio 

G a N-fb^«±t . nlGaN?77Kl8, iSttJI 
9. plGaN?77 K«l 0**if«Sil.&. *£teJf9 
{4, rffl&StttVXVA- 1 GaN«fc I nGaNJf 
O^SfiT^F (MQW) a^&O. GaN?5? Kit 
8. 1 OiaiUfifcifU- DH (^/Kfo) tflJa<Op- 
nft^5&»*'*-4. <^t=- 08 (b) tc^-r^-pc y 

^^x.yfV/Sffi^Tn-GaN^^vl'lS, 
Vgi4il9. pSGaN?7-!'H110*fl7f>'/?ft 

h. m^x. 08 (c > izvk-txoiz, ntas i o 2 
so i p %&mm 1 3**i> •/ s^oir-f k«> * -^±t-«i« 

S^Sfc. 'J y/57 -r . x.v+v7lz J: Oran^**^ 
«5ixS. AttC 08 (d) i-3ti. 

Ml, 1 2A<»ie$n. ^f J rb*'r-f S-RRS-Ti. 

WJ: p t", *5fflfefflv^r»*LfcWftKG a N«±fc: 

0*SJ:l«S««9t:*±. Tte-«s^ 
^ : Ga, A l,In,N ( I ) 

(fiL, 0<xgl, 0Sy<l, 0^z<l» x + y 
+ z = l ) T*9;h.*R*->fcGaNaWk**«fcflN* 

4£kt. ^jig-c*) s . * fc , isssmmm 1 t ^ 
^oMGaNa^^ot, nfttfwiW2, 3t^-rs 

[00361 IOt<0JgJII5. 09fct S D a pfGaN)|5: 
9* ( VC S E L : Vertical Cavity Surface 
Emitting Laser) Lfc%£<?«ffiflii£0T'J> 0 , 



(8) 



WHPPl 0-3 267 50 



ftCJBtT. **«0«t«6 t 2 0nin*»fe5 0nniOiao 

aa^rMW^^aws^i^JiflKft^A 1 N/A 1 Ga 

p-njjtefc I nGaN/A IGaNlWPlH* 

u aftft^iwsiw. tfrtes i Oj/Mgo> s i 

gi>*f£L<tt. ^5-y^Rat«14*<. AIN/Ga 

[ 0 0 3 7 ] ft. HZ?? vrB&WLl 4 fc l/Ctt. 
J Redwing^- 30»Al M Gao. 6 N 
/Al, 12 Ga 0 . 88 N (39. 7nm/37. 2nm) 

»ft*G aN^±^±ia^ -y^RW* 1 4 

[0038] mmcoBMe . 12 1 OUt. i«p a p«G a N« 

ht* o a+ . a 1 1 h-aw* . h - * fc«4« 

fc: SfpfiGaNilfcn-GaNf (ifclin-Al 

Ga, N (OSxSl) «) 8«Wp-GaNl 
, (4ftlin-Al 1 Ga 1 - 1 N-(0SxSl)I) 1 0*> 
*#J*3*U SKp-GaNll Oil-tiS^y^^ 
Ml**. ri-GaNiSiWifi!^^^^ 12 * 5 

[00 39 1 El Hi. »iB,StGaNJI£. U-V7* 
aN HFET(caj6b«:*^BnH«»BrC* 9 ' H 

aN/A 1 G aN HFETii. *«3!«>*H»*G a N 
ra5±tcTyh'-7"GaN«8. n = 4 X 1 0 18 c nr* 
g£K-7L*:W*2 5 nmCOn -A 1 GaN A'JTJf 
18. MI#0. 2jum<i%feay— M 9. v — 

*>*>£ GaN/A 1 GaN H F ET"C*i. Vf-JOL 
»*«GaNJg8rtK«iU. ^(4^-V^^tUt. 



[0040] «jt<o»!B7 . xmmconmni. 

fc*»*>4 * fl*G a N J1*H F E TlCSSffl-f * tOT. 

Bffffitt38EaJ4-hiBH«^«» 6 k l**^ 1 1 ^ * 0 lc 
GaNJKOlSAiftWi. h5:^**0»H«ft 
Wtttc** <»*U 9 vtem^nm^x 

tt-'-C. #»ffle*»*»4*fli««>Ga 

Na±KHFET&^-r-&3^t:«J:0. 

*. ft. HBT. HEMT. FET^^HlOS^fAM 
*l ijHBfci^fcfcftKCi a NJIJLfc«f & - k 

o9-f7^-f A«-«<u flaB«ia»»««-*< 1- * ,J 

[ 0 0 4 1 ] ft. Idt<0»«4~7 t£*JV>T . jjb** 
W^l^bfc«p D ^GaN®cO^0^. 

[0042] 

[fWkoSMM J^w»Wi*»6 , 5lfc* , *±3fc. 
4 a y*36«G aN*«t=Jt)KLT*<"C* i A 

*3« ***** A 1 N»Sf JHHL^G a N^JKOWft 
GaN^BSiia^^B^Gflfl*® 
JSt «H^Sttfc«ftfcGaN»iWMHK*»* 
itj&n-TMSi:**. W=« **»*A 1 N»W«W:^ A 1 
N^?lJiTaicOGaN^«+^5^L'^®^* fflt ' ii6 
J^^GaN^WsiBS^&WftS^^^*^ * 
^k U-c G a NiWraJi*«E«iii*=fe*t*^»W*^« 

[0043] ifc. *f6SBK*»*'*<S*Jl G aNSIS 
JiaMRfefflv^4ikK:J:0. ***»&GaN*JMWi»« 
*iB*omttt:*h.**:«>. GaN»«MaHRJi*=* 

k>6:S *te A S *>SGaN^iiaJi»««i^S«K** 

[HffitOfSm^J] _ ^ 

m 1 3 *»E«>S«*0>»» 1 .tia«G a N 

[ 12 2 ] ( a ) *^cOHS6^© 1 
■C*ft Ufc G a NSJK«*««BtB S E M^MX'h h . 

( b ) vtmm^ tfc^a«G a n mcomm s e 

MAST'S) S . „„, . 

( c ) ^%pn<7)mi&< r )&m 1 fc* 4 *****^** ^ c 

[03 3 *3S^«iatO»» 1 K*»*»4»ifef 
fcGa NflCD«i«S^fc E P D trncT S E M^StT $> 
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[04 ] *JCTW*fll<0JB!Bl tttffl"f 4MOC VD 

[as] ^wmnwmm. i ways* ^mbe^ 

[06] ^BJcO^JgOJB® 3 fcfrfrt G a NJf 
<7)Kra8tsiE]T**>i>. 

[07] *Wnc0m.tk<0BM3 fci»J&»5 G a NJfffi« 

[08] *%BJc0^ifeO^ffi4 'J >v S^'S^ 

[093 ifwn<r>nm<r>mm 5 HH^-if 



[010] *ftfflcr)miik<r>B& 6 SUVf^f 

tain *3mconmc?)Bm eaxui ca>a>i> u 

V-f -f i: LT t ftEffl^If^ H F E TiHi£<OlSiffi*?§ 
it0T'S)S. 

[012] ftJfcfriSKA^S G a NJIcOSHftJ&ftlfl 
0T*S>2>. 

[fr^Ol&BJ] 

1 -9-7T-fT*&. 2 »<-/7t1, 3 GaN 
Jl. 4 SiO^X^. 5 GaNigtRj&KJi, 6 
A 1 Nil!. 
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[010] 



. 5 n+1 




[01 13 




(10) 



»H*1 0-326750 



(a) 



(b) 



(n=6) GaN 
(300nm) 

GaNJg 
(500nm) 
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{ 10 pm 





(a) 



(c) 



(d) 





— -0.5 m/min 




(VT01) 77t9h 



(n=6) AINJi 
(2nm) 



GaN 



f7?-f7 (0001) 



an*** 00 *" 
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